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1. Inner products and orthogonality - Show work clearly.
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(a) Compute the dot product of a; = { 2 ] and a, = [ 10 :|

(b) Suppose b,-b; = 1000000, b, -by = by -b; = 1000, and by - by = 1. Compute
(1by + 3bg) - (5by + Tbs).
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(c) Suppose €; - € =1, €; - €2 =0, and & - €2 = 1. Compute (1¢; + 3¢5) - (5¢; + 7¢,).
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(d) Suppose ||dy|| = 1, d; - ds = 0, and ||d,|| = 1. Compute ||8d; + 15ds||.
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(e) Give an example of two vectors f_'; and f_"z with no Os in their coordinates with f; - E =0.
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2. Projections - Show work clearly.

(a) Suppose a; = [ 2 } and a, = [ 1? ] Compute the projection of a, onto aj.
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(b) Suppose b1 b1—2, 5’1-_'2: 14, and b2 by = 23. Compute the projection of b2 onto
b, -
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(c) Suppose €; - € =2, €1 -G = 0, and &, - G, = 23. Compute the projection of &, onto &;.
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(d) Let d —[ ] Compute the projection of d onto d. ,_///
23 N [
g
L) F59 - 7/ - )
PMJ ol d / L=

2 0
14 } and f; = I: 0 ] . Compute the projection of f, onto fi.
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3. Gram-Schmidt - Show work clearly.
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(a) Let &; = o 2= dE@=|4| Compute vectors g, g, and g; that are
0 0 9
orthogonal and span the same subspace as a;, a5, and as using the Gram-Schmidt procedure.
'/
- Va
—-—
a‘ = Q\ No C\'\anje (CC‘" Lse ‘év"z ’)oo 3 sz)f
. 6 | >
:}\)y} ‘Mnl'.es . 'N}Hgi};'r ”
- — D —
%a aa P ‘) q
RN —
"5, - 30
& l s ’
3] C+3+0+0 [l -3 T ]
l - By o = | = (8]
b | +130+Y0 [0 b 4[5

|
= - , —
|+ %6+ O | ¥ BN

(]
P
“D—b-Q‘D
S
-+
N
+
(o4
o~
©




4. Least Squares - Show work clearly.
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(a) Suppose &, = | 0 |,d, = | 1 |,and & = | 6 |. Notice that &, - & = 10, &, - & — 0,
8 0 4

a;-az =20, dy-d, =1, and &, - a3 = 6. Find 3; and v, so that 1181 + Y2a, is as close as

possible to as.
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(b) How close can y;&; + 3,3, be to a37? ’%1 :—é— = é
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(c) ¢ = I:l],é’z I:l],and(?g,: { “ How close can z1C; + z2€; be to €37
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Claosse X, , X So +hat X, 0, + %, %2 [a ]
evr s [ Y ] Jerr Il = ?Z‘ (Done )
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Bonus: What z; and z5 work to get that closest value? Hint: ¢ = [ —1 ] + 2¢;.
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